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produce indole, a biotype described by Ewing and Davis (1971) . In the present paper we shall refer to reference strains of C. diversus and L. malonatica that we have examined as Citrobacter koseri.
The use of cephalosporins in the differentiation of members of the tribe Klebsielleae is well documented. Several authors (Fleming, Goldner, and Glass, 1963; Benner, Micklewait, Brodie, and Kirby, 1965; Koch and Rose, 1966; Ramirez, 1968; Poupard, Dewees, and Morton, 1970; Zabransky, Hall, Day, and Needham, 1969; Sanford, 1969) found strains of Klebsiella generally sensitive and strains of Enterobacter and Serratia resistant to one or other of the cephalosporins (cephalosporin C, cephaloridine, cephalothin). Toala, Lee, Wilcox, and Finland (1970) found their strains of Enterobacter aerogenes and Enterobacter cloacae resistant to cephalothin and cephaloridine, and Wilfert, Barrett, Ewing, Finland, and Kass (1970) found their strains of Serratia highly resistant to cephalosporins.
The use of cephalosporin C in the separation of Citrobacter freundii from strains of Salmonella has been described by Fleming, Charlebois, and Dunmore (1970) who found all 53 of their strains of C. freundii resistant to cephalosporin C while 350 strains of Salmonella were sensitive. Similarly Slocombe and Sutherland (1970) found that their 13 strains of C. freundii had minimal inhibitory concentrations of cephaloridine in excess of .Kg/ml. Booth and McDonald (1971) reported that their strains of C. koseri were sensitive to cephaloridine; Smith, Dayton, and Chirps (1973) found their strains of Citrobacter diversus sensitive to cephalothin and resistant to carbenicillin, and Jones, Ragsdale, Kutscher, and Sanford (1973) found 93 % of their strains of C. diversus were inhibited by 5 ,tg/ml or less of cephalothin whilst 95 % of C. freundii strains tested were resistant to this concentration. Washington, Yu, and Martin (1970) , however, found that most of their H2S-negative Citrobacter strains were resistant to cephalothin (96%) and sensitive to carbenicillin (80%). The biochemical results they obtained for their 25 strains, however, suggest that although the strains are H2S-negative they correspond more closely to C. freundii than C. koseri, as most strains (80%) failed to produce indole, all grew in KCN medium, 60 % failed to utilize malonate, and none fermented adonitol.
A high proportion (76 %) of their strains decarboxylated ornithine which is unexpected for strains of C. freundii. If it is accepted that these strains described by Washington, Yu, and Martin (1970) are H2S-negative variants of C. freundii then their antibiotic sensitivity results also accord with the findings of B. Holmes, Anna King, I. Phillips, and S. P. Lapage other authors. Slifkin and Engwall (1969) found 93 % of their H2S-negative strains, which they classified as Citrobacter intermedium (Werkman and Gillen, 1932) , sensitive to cephalothin. Possibly these strains belonged to the H2S-negative biotype of C. freundii since they were able to grow in KCN medium and 83 % were sensitive to ampicillin but as these strains were sensitive to cephalothin they were unlike the typical H2S-negative strains of C. freundii.
Materials and Methods
Of the 144 strains examined in this study, 54 jtg/ml for cephaloridine, 1 25 to 5 ,ug/ml for carbenicillin, and 5 to 50 ,tg/ml for ampicillin.
Twenty-one of the strains of Citrobacter freundii showed different sensitivity patterns; 12 were resistant to all three antibiotics and of these four strains were biochemically typical and eight biochemically atypical (group C, table I).
A further three strains were biochemically atypical and showed the sensitivity pattern expected for C. koseri (groups D and E, The results also confirm that Citrobacter diversus (Ewing and Davis, 1972) , the Citrobacter strains of Booth and McDonald (1971) , the Levinea malonatica strains of Young, Kenton, Hobbs, and Moody (1971) , and the Citrobacter koseri of Frederiksen (1970) can be considered to belong to the same taxon.
Occasional strains of both taxa may be resistant to both cephaloridine and carbenicillin and both reference strains of Levinea amalonatica that we examined fell into this category. One reference strain of C. freundii and five field strains from sources other than St Thomas' Hospital were biochemically identical to the two reference strains of L. amalonatica that were examined. This reference strain of C. freundii showed the sensitivity pattern expected for strains of C. koseri (group D, table I) and one field strain was sensitive to all three antibiotics (group F, table I); however, both were resistant to cephalosporin C. The remaining four strains were resistant to both cephaloridine and carbenicillin (group C, The determination of ampicillin sensitivities did not help to distinguish C. freundii from C. koseri since C. freundii is usually only marginally more sensitive with MICs of the order of 10 to 25 ,tg/ml, whereas C. koseri has ampicillin MICs of 25 to 50
[kg/ml. Similarly, the determination of cephalosporin C in addition to cephaloridine MICs contributed little. Five strains of C. freundii sensitive to cephaloridine were resistant to cephalosporin C with MICs of 100 jug/ml or more, but a further four cephaloridinesensitive strains were also sensitive to cephalosporin C with MICs of 25 to 50 ,ug/ml. The two field strains of C. koseriwith cephaloridine MICs of 25 [g/ml, and classed therefore as resistant, had cephalosporin C MICs of 50 ,ug/ml and were thus classed as sensitive. A typical result would therefore have been obtained for seven of these 11 strains by the use of cephalosporin C rather than cephaloridine, but the results would still have been atypical for the other four strains.
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